Application of the two-layer method on pancreas digestion results in improved islet yield and maintained viability of isolated islets.
Oxygenation of the pancreas during preservation by the two-layer method (TLM) has shown beneficial effects in islet transplantation. Here, we apply this concept (oxygenation) to the isolation process. Rat pancreases were digested using four different methods. Pancreases were digested with preoxygenated perfluorocarbon (PFC) in group 2 and without it in group 1. Additionally, adenosine was included in the collagenase solution in subgroups B but not in subgroups A. Islet yields and viability were compared between groups. Tissue oxygen tension in group 1 was essentially zero during digestion, but rapidly reached around 300 mm Hg and was maintained in group 2. The tissue adenosine triphosphate (ATP) level in rat pancreas just after laparotomy (control) was 4.2+/-0.7 micromol/g dry weight; after digestion, it was 0.12+/-0.03 micromol/g, 0.70+/-0.10 micromol/g, 0.30+/-0.18 micromol/g, and 2.90+/-0.80 micromol/g in groups 1A, 1B, 2A, and 2B, respectively. No significant differences were observed between group 2B and control (P=0.19). Islet yields (IEQ/pancreas) were 1600+/-400, 1400+/-400, 1300+/-400, and 2400+/-100 in groups 1A, 1B, 2A, and 2B, respectively. The islet yield of group 2B was significantly higher than other groups (P<0.05). The cure rate after transplanting 200 islets into athymic nude mice did not differ (80% in all groups). The stimulation indices in the four groups were also the same. Tissue ATP levels after digestion were well maintained using TLM with adenosine digestion method. Consequently, greater numbers of islets could be retrieved. The new method was at least equivalent to islet function isolated by conventional method. Clinical study is therefore warranted.